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(57) Abstract 

Purpose: To eliminate medical treatment error. 

Configuration: An injection mode is switched by a switching means in accordance with the medication 
(anticoagulant) being administered, and the injectable medication range per unit time in that switched 
injection mode is automatically displayed. When a dilution ratio is changed, the injectable range is also 
automatically changed and displayed. By setting the injectable amount per unit time by operating switch 1 
that set amount is displayed along with the injectable range display, so that it is immediately apparent when 
a setting is outside of that range. 
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Injection Mode: Sodium heparin 
Dilution Ratio: 1000 units/ml 
Injectable Range: 0.1-39.9 ml/hr 
Specified Injection Amt: □ 1.0 ml/hr 
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Utility Model Registration Claim 

Claim 1: A syringe pump equipped with: a switching means for switching injection modes in accordance 
with the medication being administered; 

a means for automatically displaying the injectable medication range per unit time in that switched 
injection mode; 

a means for manually setting the amount of injection per unit time; 

and a means for automatically displaying the injected medication being used in the above-noted 
switched injection mode. 

Brief Description of Figures 

Fig. 1 A block diagram showing an embodiment of the utility model. 

Fig. 2 A plan view showing the external appearance for the mode select switch 6 example. 

Fig. 3 A diagram showing a display example on the display screen of the display device 10 and a set 

switch layout example. 

Fig. 4 A block diagram showing another embodiment of the invention. 
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Injection Mode: Sodium heparin 
Dilution Ratio: 1000 units/ml 
Injectable Range: 0.1-39.9 ml/hr 
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Detailed Description of the Invention 



0001 

Industrial Field of Application 

The invention relates to a syringe pump for continuous injection of a medicinal fluid. 

0002 

Previous Technology 

Syringe pumps that use disposable plastic syringes or repeat-use glass syringes (injection devices) 
to perform intravenous, intramuscular or other injections are in wide therapeutic use. In hemocathartic 
therapy, in particular, syringe pumps are indispensable devices for anticoagulant methods, since in these 
methods blood is circulated outside the body. Heparin has been commonly used as an agent for 
anticoagulant therapy, and it would not be an overstatement to refer to a syringe pump as a heparin pump 
(injection device). 

0003 

In dialysis using general heparinization, it is normal to inject 1,000 to 3,000 units (approx. 1-3 cc) 
of heparin before commencement of dialysis, and to continuously inject 500 to 1,500 units per hour after 
commencement of dialysis. For local heparinization, 1,500 to 2,500 units per hour are continuously injected 
into blood removed from the body, with protamine sulfate used as a neutralizer when returning the blood. 
Using 1 ml as 1 unit, and assuming a 5-hour dialysis, this means there would be 3.5 ml to 10.5 ml injected. 
Therefore a 20 ml disposable syringe would normally be set for use with the injection pump (syringe 
pump). 

0004 

The above is a normal case, but the injection amount may be increased when there is a tendency 
toward clotting, or decreased for persons with low hematocrit (percentage of red blood cells in the blood). 
Therefore, the syringe pump injection amount per unit time may be variable, for example 0.1 to 9.9 
ml/hour. Settings for injection amount per unit time include devices with 0.1 ml steps, 0.5 ml steps, or 
continuously variable versions using variable resistance devices. 

0005 

Virtually all such settable syringes have a capacity of 20 ml, but the three versions of 20 ml, 30 
ml, and 50 ml are possible, as are versions capable of simultaneous injection by two syringes. 

0006 

Problems the Invention Seeks to Resolve 

As described above, heparin has been the most widely used anticoagulant in the past. However, 
given the side effects of arrhythmia due to the effects of free fatty acids during long term dialysis and 
problems with patients having a tendency to bleed, there has been an increase over the past several years in 
the use of Futhan (nafamostat mesylate). It has also become more and more routine for both heparin and 
Futhan to be used in the same dialysis clinic. Futhan is continuously injected at 20 to 50 mg/hr in solution 
with 5% dextrose injection fluid. Therefore, the basic unit for setting injection amounts per unit time is 
different from that of heparin. The injection amount per unit time of an anti-coagulant has a huge effect on 
the patient's coagulation system, so a great deal of attention is paid to injection amounts. 

0007 

However, given the widespread shortage of nurses and technicians, the responsibilities placed on 
clinical staff are heavy, and in the current circumstances where differentiating between heparin patients and 
Futhan patients depends on human memory, the problem of mis-setting is one that cannot be avoided when 
using conventional syringe pumps, which do not have modes to distinguish the medication being injected. 
This results in a serious effect on patient coagulation systems. Compared to the progress in medications, 
syringe pumps not provided with modes to distinguish between medications and applications are 
antiquated, placing a strong psychological burden on staff and, above all, presenting problems in the safe 
treatment of patients. 
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Furthermore, the use of syringe pumps is not limited to the injection of anti-coagulants, but more 
broadly includes venous thrombosis, pancreatitis treatment, and DIC (disseminated intravascular 
coagulation). There are also many medications in addition to heparin and Futhan, including FOY (gabexate 
mesylate), Slonnon (Argatroban), urokinase, etc. Naturally the injection amount per unit time differs 
depending on the medication. The application of fluid circulation pumps is also possible with respect to 
medication injection, but such applications are almost all for larger injection amounts than those handled by 
syringe pumps, and because they are of the roller type or the finger type, injection accuracy is poor for 
small amounts. With syringe pumps, on the other hand, the injection range was originally determined with 
heparin injection in mind, so the majority have an injection range of only 10 ml or below. 

0009 

Previous syringe pumps, then, had insufficient functionality for applications in which injection of 
the above-described medications are injected. 

0010 

Means for Resolving Problems 

According to the invention, a switching means for switching injection modes in accordance with 
the medication being administered and purpose thereof, a means for automatically displaying the 
medication injectable range per unit time in that switched injection mode, a means for manually setting the 
amount of inj ection per unit time, and 

a means for automatically displaying the injected medication being used in the above-noted switched 
injection mode are provided. 

0011 

Embodiment 

Fig. 1 shows an embodiment of the invention. This embodiment shows an example using a 
microprocessor. ROM 2, RAM 3, I/O 4, and Timer 5 are connected to CPU 1 . In this embodiment, the 3 
medications that can be used are sodium heparin, calcium heparin, and Futhan; setting of the mode to 
control which medication is administered is effected using a mode select switch 6. Mode data, which is 
designated by the mode select switch 6, is read by the CPU 1 via I/O 4. In this example, a pulse motor is 
used as the motor 9 for driving a syringe plunger (not shown); the motor 9 is driven by a pulse motor driver 
7, based on a drive signal output from I/O 4. A liquid crystal display (LCD) 10, which displays the current 
injection mode, is driven via a display driver 8. 

0012 

Fig. 2 shows the external appearance of the mode selection switch 6; a standard 3-mode switch is 
used and mode selection is accomplished by turning a knob. 

We shall now explain the case in which sodium heparin is selected as the anticoagulant to be 
injected using switch 6. The heparin to be used, unit, and injectable range are as follows: 

- Heparin used: Novo heparin injectable, 1,000 units, 20ml 

- Injectable range: 0.1 to 39.9 ml/hr 

The injection mode specification shown in Fig. 3 is indicated on the display device 10. In this 
case, "sodium heparin" is displayed as the injection mode item. The dilution ratio can be set in 500 unit/ml 
steps, and is accomplished by using the " ^ ■" (increase) and " V" (decrease) switches, which are on the 
same line as the "dilution ratio" display. In this case, 1,000 units has been selected, so the words "1,000 
units/ml" are displayed as the dilution ratio. In the example, the injectable range is unambiguously 
determined in accordance with the display-set dilution ratio, and "0.1-19.9 ml/hr M is displayed. The 

minimum settable injection amount unit is a 0.1 ml step; "^" (increase) and "V" (decrease) switches 
provided on the right side of the display screen for each digit place set the injection amount (ml/hr). These 
settings are input to the switch input circuit 12 via I/O 4, and are differentiated by the CPU 1. 
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In a case in which the same heparin but a different dilution ratio is to be injected, for example 
2,000 units/ml, operating the dilution ratio setting switch 4 on the side of the display screen to effect a 
dilution ratio display of 2,000 units/ml will result in an automatic change of the display to show an 
injectable range of 0.1-19.9 ml/hr. 

Because the injectable range per unit time is thus automatically displayed in accordance with the 
dilution ratio set in this way, the injection amount can be set within that range by looking at the injectable 
range, so there is no danger of mistakenly selecting an injection amount outside of the injectable range. 
Also, data needed to display the injectable range in this way is pre-stored in the ROM 2 for each 
medication. 

0014 

When using Futhan under the following conditions: 

- Futhan utilized: injectable Futhan, 10 mg x 2 (dissolved in 4 ml glucose 5%) 

- Injection amount: 20 mg/hr 

The injection range is automatically set in this example to 0.1-79.9 ml/hr. 

In addition to the input by switches 6 and 1 1 described above for the input of injection mode and 
dilution ratio input, setting is also possible by card or barcode. Fig. 4 shows an example of inputting by 
barcode. Those parts that are the same as Fig. 1 are given the same reference numerals and are not 
explained in duplicate. There are a total of 1 1 codes printed on the barcode sheet 6a (Nos. 1-11). The 
various modes of sodium heparin, calcium heparin, and Futhan, etc. form barcodes 21a, and the dilution 
ratios (500 units-1,500 units/500 unit steps for sodium heparin and calcium heparin; 10-50 mg/lOmg steps 
for Futhan) form barcodes 21b. By scanning the barcode number appropriate to the conditions with a 
portable barcode scanner 6b, the output of that barcode scanner 6b will be input to the CPU 1 via barcode 
scanner I/F [interface] 6c, and the results thereof as well as the corresponding injectable range will be 
displayed on the display device 10. Thereafter, injection amounts are set in the same way as the example 
above using switch 11. 

0015 

When the mode select switch 6 is used to select modes for injections such as anti-coagulant and 
thrombolytic agents for non-dialysis treatments using circulation outside the body, a switch with more 
contacts should be used, and corresponding tables (specifications such as medication name, use, etc.) added 
to the tables in ROM 2. With the barcode system, the corresponding barcodes and corresponding tables in 
ROM 2 should be added. 

0016 

With respect to the anticoagulant method, we have discussed in this example the case of general 
heparinization, but local heparinization is of course also possible by combined use with protamine sulfate. 

Safety devices that were built into conventional syringe pumps, such as notification of injection 
completion, abnormal injection line pressure, etc., are also built into the invention. 

0017 

Effect of the Invention 

The invention described above enables switching between injection medication and usage modes. 
The name and dilution ratio of such medication is displayed and the corresponding injectable range 
automatically displayed, thus enabling a remarkable decrease in mistaken treatments due to mistaken 
medication or dilution ratios, etc. In addition, the burden on doctors, nurses, and technicians can be greatly 
reduced. The range of applications for syringe pumps can thus be significantly expanded. 
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